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Emerging contaminants 

•present in the environment because of human 
activities 

•most of them physiologicaly active 

•monitoring of their environmental concentrations not 
included in the legislation 

•source of contamination: frequently community 
waste waters, waste water from hospitals, run-off 
water from (intensive) animal production, run-off 
water from inappropriate waste dumping; only a part 
from industrial waste 



Which contaminants are in this group?  

•active ingredients from the pharmaceutics (antibiotics, 
analgetics, antihistaminics, antidepresives, steroids, 
statins etc.) 

•drugs of abuse 

•ingredients from personal care products (fragrances, 
sun-screening agents, preservatives, disinfectants, 
repellents etc.) 

•food additives (antioxidants, flavour enhancers, artificial 
sweeteners etc.) 

•some industrial chemicals (solvents, additives for 
plastics, anticorrosion additives etc.) 
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What happens with the contaminants 
in the environment? 

•distibution between soil, water and atmospheric 
environment 
•availability for plants and animals 
•bioaccumulation, biomagnification 
•biological transformations: soil microorganisms 
•chemical transformations: oxidation, reduction, 

hydrolysis... 
•photochemical transformations 

 
Depends on the chemical properties of the compound. 
Metabolites and transformation products should be 

included in the assessment of the environmental 
impact! 

 



Waste water as an analytical sample 

•concentrations of target compounds usually very low 
(ng/L to mg/L) 

•high concentration of organic compounds, especially 
in the influent waste water 

•high concentration of suspended matter 

•problem of sample stability 

•hygienical and health issues 

 

Why analyze it: effectiveness of advanced removal 
processes; αǎŜǿŀƎŜ ŜǇƛŘŜƳƛƻƭƻƎȅάΦ 



Analytical methods 

LC-MS/MS widely used 

•  advantages: separation of analytes from the 
interfering compounds from the sample; SRM mode 
in MS/MS high selectivity and low LODs 

•  drawbacks: electrospray (ESI) ionization with matrix 
effect (ME) 

 

Alternative: GC-MS(/MS) 

•  most analytes not volatile enough ς derivatization? 



Sample preparation 

Aim: 

•  to remove interfering compounds from the sample 
and decrease matrix effect 

•  to increase the concentration of analytes in the final 
extract 

 

Possibilities: 

•  solvent (micro)extraction 

•  solid phase extraction (SPE) 

•  QuEChERS 
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What else should be optimized in SPE? 

 

 

•  sorbent mass 

•  sample pH 

•  ionic strength of the sample 

•  sample volume 

•  washing solvent, volume 

•  elution solvent, volume 
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no washing

5 mL MQ+MeOH 1:1

2 mL MeOH

5 mL MeOH

7 mL MeOH

10 mL MeOH



Other measures to decrease ME 

•change of mobile phase composition, gradient in LC 

•further clean-up of sample extract 

•dilution of sample extract 

•matrix-matched calibration 

•use of isotopicaly labelled internal standard 

•standard addition method for the quantification 
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